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The phase of the lifespan known as adolescence begins around the time of physical puberty and ends with the assumption of adult-like levels of autonomy. Relative to childhood, adolescents are faced with more frequent and complex demands on independent decision-making. Though adolescence is typically a phase of robust physical health, adolescents in many western societies face prominent health risks that stem, at least in part, from their own choices. Adolescents spend more time unmonitored by guardians and have growing access to risky and ambiguous situations that involve potential negative outcomes such as access to illegal substances, opportunities to take physical and sexual risks, and complex peer-related decisions that could impact their social status. Understanding what is unique about adolescent decision-making has come under the spotlight of applied research aimed at promoting adolescent health.
Adolescent decision-making is also coming under the spotlight from another direction: neuroscience. Here, we evaluate the complex ways in which trajectories of brain development shape adolescent decision processes. A recent wave of developmental research has drawn on neuroeconomic experimental approaches that allow complex decisions to be decomposed into component processes.
Neuroeconomic approaches employ formal mathematical models to estimate parameters that modulate individual choice behavior and make quantitative predictions about the neural signals underlying idiosyncratic decision computations. Thus, neuroeconomic approaches permit precise characterization of the underlying aspects of complex decisions that are (or are not) changing with age. This review highlights recent work that links understanding of (a) what decision processes are changing during adolescence and along what trajectory they are changing, and (b) neurodevelopmental features of well-characterized neural circuits that have been implicated in different facets of adult decision-making.
To isolate developmental shifts in decision processes, empirical studies typically compare adolescent-aged participants with a reference group or groups of older and/or younger participants. However, the field lacks consensus on which age ranges should be compared and the boundaries between age groups (see Box 1 for further discussion on this point). Thus, by necessity this review reflects diverse operationalizations of 'developmental change'.
Further, development is often assumed to represent progressive, linear patterns of change over time. However, many features of adolescent development are nonlinear, and this review demonstrates that some decision processes are 'tuned' uniquely during adolescence when compared to both earlier and later stages of development. Whereas studies with narrow age ranges lack the age span to target nonlinear changes, studies that incorporate both pre-adolescent and post-adolescent comparison groups allow for detection of both linear and complex patterns of change.
Trajectories of adolescent neurodevelopment of neurocircuitry important for decision computations
